In this paper, we solved some problems of nonlinear second kind of Volterra integral equations by Optimal Homotopy Asymptotic Method(OHAM). We compared the results obtained by OHAM with the exact solutions of the problems. We find that the results obtained by OHAM are effective, simple and explicit from others analytical methods. We also showed the fast convergence of OHAM and list some examples to show the effectiveness of this method. In graphical analysis, we can see the exactness, accuracy and convergence of the method.The OHAM has mechanized steps that can be easily achieved with the help of Mathematica. All computational work and graphs are obtained by Mathematica 9.
Introduction
Most of the problems are nonlinear in nature, especially in engineering and applied sciences. There are many applications of Volterra integral equations (VIE's) in applied field including bio-mechanics, fluid mechanics, demography and the study of viscoelastic materials. An Italian mathematician and physicist Vito Volterra invented these equations in his mathematical physics research in 1908 [1] . There are several analytical and numerical methods, such as finite difference method, finite element method, perturbation method, etc which can be used to obtain an approximate solutions of the nonlinear problems. However, there are several complications such as in grid modification, selection of stability conditions and selection of small and large parameters etc. In order to avoid these complications, decomposition method [2] was introduced, which is an exceptionally effective and powerful method for solving linear and nonlinear problems in various fields. The researchers introduced some others methods to deals such type of problems with easy way and less efforts. There are some analytical methods for solving such type of problems as we have;
Homotopy Perturbation Method (HPM) [3] , Group Analysis Method (GAM) [4] , Differential Transform Method (DTM) [5] , Variational Iterative Method (VIM) [6] and Adomian Decomposition Method (ADM) [7] .
Here we discussed some nonlinear Volterra Integral Equations of the second kind.
The general form of the nonlinear Volterra integral equation is;
, sinψ(x) and many others. In eq.
(1.1), λ is a parameter and K(x, t) is the kernel of integral equation [8] .The integration limit for volterra integral equations are function of 'x' and not a constant value like in Fredholm integral equations.The kernel K(x, t) in eq.(1.1) will be assuming a separable kernel.
Optimal Homotopy Asymptotic Method
Recently, engineers and scientists known the applications of OHAM in linear and nonlinear problems [9] and [10] , because this method continuously deforms complex problems into simple problems which can be solved very easily. This method gives a quick way to the convergence of approximate series and keep more proficiency and high potentiality in science and engineering for solving nonlinear problems. Several researchers have broadly studied different mathematical methods for integral equations such as [12] and [13] .
Here, we discuss OHAM which is proposed by Marinca and Herianu [11] .
Consider a general nonlinear problem [14] .
where τ is known as function which is called linear operator, f (x) is a given function, ℵ is a nonlinear operator and α(x) is unknown function. According to OHAM [12] , we construct a Homotopy: Ω × [0, 1] −→ for (2.1) which satisfy
where H(ρ) represents a nonzero auxiliary function for ρ = 0 and H(0) = 0. Obviously, when, ρ = 0 then it holds that
and when, ρ = 1 then it holds that
Suppose that the auxiliary function H(ρ) can be expressed as;
where c j , j = 1, 2, 3, ... are constant. Putting ρ = 0 in eq.(2.2), it holds that
By Taylor's series, the OHAM solution can be calculated as;
where j = 1, 2, 3, ...
Substituting eq. (2.8) into eq. (2.2) and equating the coefficient of the same power of ρ, we get;
where m = 2, 3, ... and
The result of m th order approximation are follow;
Substituting eq. (2.12) into (2.1), we get residual equation.
Least Square Method, at first consider.
then the constants c j ,j = 1, 2, 3, ... can be identified as follow.
Replacing the values of c j , j = 1, 2, 3, ... in eq. (2.13), we get the approximate solution.
some numerical examples of nonlinear volterra integral equations.
In this section we used OHAM to solve some nonlinear Volterra integral equations while the exact solution is also given. 
we start from zero order solution and proceed similarly step by step.
which is the solution.
The series solution is given as;
That is,
For finding the values of c i , we use the Least Square Method.
By putting the constant values of c i in eq.(3.11), we get. 
We used OHAM to find analytical solution.
The series solution is;
x 4 (−4 + By putting these values in eq.(3.23), we get where λ represents the absolute error of OHAM.
x 
OHAM Solution:
x 6 (12 + x 4 ) 2 c 1 (3.29) The series solution is given below;
That is, 
conclusion
In this research article, we presented the application of (OHAM) by solving some examples of nonlinear Volterra integral equations of the second kind. This technique is verified on three different problems.The technique showed to be an accurate and well-organized method for finding approximate solutions for the nonlinear Volterra integral equations of the second kind. The (OHAM) is relatively simple to apply. It is shown that, with few terms, the method is capable of giving sufficient accuracy.This method can be a promising tool for solving strongly nonlinear problems. The convergence of (OHAM) to exact solution is very excellent and quick.
